Metabolic impact of adipose and hepatic glycerol channels aquaporin 7 and aquaporin 9.
The discovery of aquaporins, which are plasma-membrane-associated water channels, has greatly influenced the medical sciences. So far, thirteen aquaporins have been identified in humans. Among them, types 3, 7, 9, and 10 are subcategorized as aquaglyceroporins, which enable the transport of glycerol as well as water. Although aquaporins have a proven crucial role in water homeostasis, the physiological and pathological importance of aquaporins as glycerol channels is not fully understood. Adipocytes are a major source of glycerol, one of the substrates for hepatic gluconeogenesis. Aquaporin subtypes 7 and 9 (AQP7 and AQP9) are the glycerol channels in adipocytes and hepatocytes, respectively. The coordinated regulation of these channels leads to the optimum balance between release of glycerol by adipocytes and its uptake by the liver. In addition, studies of AQP7 and AQP9 knockout or knockdown mice have clearly demonstrated in vivo the pathophysiological relevance of glycerol channels through effects on glycerol metabolism. Associations between various AQP7 gene mutations and obesity in humans have also been shown. Thus, further research of these two aquaporins might uncover novel targets for therapy.